Norepinephrine regulates locomotor hyperactivity in the mouse mutant coloboma.
An imbalance between dopaminergic and noradrenergic systems is implicated in hyperactivity disorders such as attention deficit hyperactivity disorder (ADHD) and Tourette syndrome. We have identified the mouse mutant coloboma as an animal model for examining the neurological basis of hyperactivity. Coloboma mice exhibit spontaneous locomotor hyperactivity that is a result of a reduction in SNAP-25, a presynaptic protein that regulates exocytotic release. These mice exhibit an imbalance in catecholamine regulation whereby brain dopamine (DA) utilization is reduced while norepinephrine (NE) concentrations are significantly increased. Further, calcium-dependent NE release was also increased in these hyperactive mice, despite the reduction in SNAP-25. To determine the role of NE in the expression of hyperactivity, brain NE concentrations were reduced using the specific noradrenergic neurotoxin DSP-4 [N-(2-chloroethyl)-N-ethyl-2-bromobenzylamine hydrochloride]. DSP-4 treatment specifically decreased NE concentrations, but had no effect on brain DA or serotonin. Depletion of NE by DSP-4 through either systemic or central administration significantly reduced the locomotor activity in coloboma mice. These results suggest that NE regulation in the CNS plays an important role in the expression of hyperactivity in this mouse model, consistent with results of human studies and current models of ADHD.